INTRODUCTION
Evaluation of aging aircraft involves inspection of large areas of plates, including lap joints, bonded material and other complex geometries. These inspections need to be done within a reasonable time in order to be economical. Ultrasonic measurements of platemodes propagating for large distances [1] are a promising method for fast detection of these defects in a commercial environment. There is a need to predict the waveforms of such waves in order to analyze the results of the experimental data. Analytic solution cannot always be found for general cases, therefore, numerical prediction of elastic wave propagation for long distances is desired. However, the large problem size and the long propagation time that is involved require careful attention to the discretization. Small mesh size discretization which is needed for accurate solutions can no longer be practical because of the memory limitations and the high computational costs. On the other hand, a large mesh size can cause severe errors especially when long propagation time is concerned. This paper describes a new method which successfully deals with this issue.
THE GOVERNING EQUATIONS
The equations of motion in stress-displacement formulation are:
(1) where the stress-strain relations, given by the generalized Hooke's law, are:
(2) giving the general expression for the equations of motion in terms of displacements:
(3)
In this paper we discus the isotropic case although the numerical method presented is applicable to any linear elastic material. For isotropic materials:
Substituting Eq. (4) in Eq. (1), the equations of motion for homogeneous isotropic material, in terms of displacements, are obtained [2]:
We are interested in the three-dimensional solutions of these equations for long propagation time and large distances. Boundary conditions for such problems are formulated in terms of stress. Our focus here is the treatment of the interior equations. The proper treatment of the boundary conditions will be discussed elsewhere,
METHOD OF SOLUTION
The numerical solution is done in terms of displacements. Instead of using a direct discretization of Eq, (4), the numerical method is defined using Eq. (1) and Eq. (2), This is done by defining an operator A such that Eq. (1) can be expressed as Aa = U where U is the displacement vector (uI, U2, U3) and a = (all' a 22 , a 33 , a 12 , a 23 , ( 31 ) T. Defining an operator B, Eq. (2) is written as a = B U, Hence, the equations of motion in terms of displacement can be written as LU = U, where L = AB.
The operator A is: 
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